
The sustainable value of analgesics within the NHS: 
Could adoption of oral pre-operative analgesia reduce the need for IV analgesics, hence reducing the environmental and economic impact IV drug use contributes to the NHS?

Method: To assess carbon dioxide equivalents (kgCO2e) and price per 1g of paracetamol use pre or intra-operatively between Intravenous (IV), suppository, oral tablets, oral effervescent and suspension preparation. 
Life cycle assessment (LCA) was calculated from ‘cradle-to-grave’, applying the Inventory of Carbon & Energy database to attain the embodied carbon factor to enable a total kgCO2e for each preparation 1

Results: The IV preparation has a significantly higher total kgCO2(9.233) suspension next(2.797), suppository(0.70537), effervescent(0.385), and oral tablets(0.0847) of kgCO2e per 1g paracetamol used as surgical analgesia.Representing a 110X increase comparing the use of 1g IV to oral paracetamol.
The most energy demanding sub-section was cradle to gate(98%), with travel and waste contributing under 2% to the total GHG emissions for all preparations. Oral tablets had the lowest cost (£0.0249)/ 1g paracetamol,effervescent(£0.182), suspension(£0.523), IV(£1.20), with suppositories the highest at £11.04. IV paracetamol 48x more expensive than oral tablets.

Discussion: On assessing the carbon footprint, clinical efficiency, and price this study has evaluated the sustainability value of each paracetamol preparation.It shows a considerable carbon footprint in the use of IV preparations over its oral alternatives:of particular the use of oral tablets. The clinical use of IV paracetamol use needs to be questioned with oral preparations having the same efficiency with a significantly lower GHG emission total and price per use 2.It highlights the sustainable alternatives to oral tablets in respect to certain patient populations with the use of effervescence and suspensions still being superior to IV environmentally and economically. 

References: 
1. Carbon Trust UDfE, Food and Rural Affairs (Defra). PAS 2050: British Standards Institution (BSI); 2021 [Available from: http://www.fao.org/sustainable-food-value-chains/library/details/en/c/266040/.
2. Furyk J, Levas D, Close B, et al. Intravenous versus oral paracetamol for acute pain in adults in the emergency department setting: a prospective, double-blind, double-dummy, randomised controlled trial. Emergency Medicine Journal 2018;35(3):179. doi: 10.1136/emermed-2017-206787

Table 1: Each paracetamols preparation: GHG Emission and Cost 


	Type
	Cradle to Gate
(kgCO2e/1g)
	Travel
(kgCO2e/1g)
	Waste
(kgCO2e/1g)
	Total GHG Emission
(kgCO2e/1g)
	Cost per 1g (£) 

	Oral suspension
	2.74639
	0.0195
	0.031406
	2.797296
	0.523

	PR
	0.69712
	0.005906
	0.00234889
	0.7053
	11.04

	Oral Effervescent Tablets
	0.383094
	0.00217
	0.0004774
	0.3857414
	0.182

	Oral Tablets
	0.0831236
	0.0005102
	0.000136
	0.0837698
	0.0249

	IV
	9.167991
	0.0398
	0.0260714
	9.2338624
	1.2
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